Production of NADPH in the mannitol cycle and its relation to polyketide formation in Alternaria alternata.
The enzymes mannitol-1-phosphate dehydrogenase, mannitol-1-phosphatase, mannitol dehydrogenase and hexokinase participate in an enzymatic cycle in the fungus Alternaria alternata. One turn of the cycle gives the net result: NADH + NADP+ + ATP leads to NAD+ + NADPH + ADP + Pi. The cycle alone can meet the total need of NADPH formation for fat synthesis in the organism. A polyketide producing strain of A. alternata shows a lower mannitol oxidation as well as a lower fat synthesis than a nonproducing mutant, supporting the hypothesis that polyketide formation is favoured at limiting NADPH production. It is further suggested that the mannitol cycle is regulating the glycolytic flux by substrate withdrawal from phosphofructokinase.